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YUBA CONDENSERS 
ANY SIZE...ANY ARRANGEMENT 


eeu eewer ees 


165,000 square foot double twir 
condenser, designed to a “'T 


Arkansas Power & Light's Helena, Arkansas plant 


Consulting Engineers: Ebosco Services Incorporated 


YUBA SURFACE CONDENSER DESIGN ... most 
Vi () ST flexible...any size...any arrangement. Through design 


advances such as those incorporated in the unit above, 


Yuba illustrates the concepts you can expect from 
TUBE BANK LAYOUT years of engineering leadership in the power industry. 
Yuba’s twin-bank tube layout, seen here in a two 
IN THE INDUSTRY shell ““T”’ type installation, promotes unobstructed, 
equally distributed flow. Through Yuba’s patented 
design, the condensate can be deaerated with oxygen 
content guaranteed to be less than 0.005 cc per liter. 
As a design extra, Yuba staggers the tube support 
plates — reducing harmonics — eliminating vibration. 
Other Yuba products for steam power These are some of the reasons why Yuba surface 
plants include feedwater heaters, condensers of all sizes have been installed in plants 

evaporators, expansion joints, cranes, , 
tanks. structural steel erection. throughout the world. You'll want to know more 
and scores of other items. about the most versatile tube bank layout in the in- 

dustry — contact Yuba today. 


specialists in power plant equipment 
YUGA HEAT TRANSFER CORPORATION 


Tulsa, Oklahoma 
Plants in Tulsa and Honesdale, Pa. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Saies Offices in Principal Cities 
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Research-Cottrell 
precipitator at a 

150,000 KW generating 
Station cleans 

over half a million cut 
feet of gas per minute 
with 99% collection 
efficiency 

Con Edison’s 350,000 KW 
generating station at 
Arthur Kill, Staten Island, 
has Research-Cottrell 
precipitators guaranteed 
to collect 99% of the 
fly ash from 1,400,000 
cubic feet per minute 

of combustion gases. 


Why These Plants Specify 
9% Collection Efficiency 


Industry's concerted efforts to solve the air pollution problem has re- 





sulted in an increased demand for 99% collection efficiency guarantees. 
Only through a continuing program of product improvement has 
Research-Cottrell made these 99% guarantees economically feasible. 
Efficient voltage application; specific control of electrical sections; 
opzel collecting plates; automatically controlled, fully adjustable elec- 
trode rapping for optimum operation; accurate internal baffling; 
proper gas flow patterns through three-dimensional model studies — 
these are a few of the reasons why Research-Cottrell has been able 
to increase collection efficiencies without increasing the size of the 


precipitator. 


Research-Cottrell 
Extra Premium 
Experience and Know-How 


Past performance and reliability are 
the two major barometers of expe- 
rience and know-how. 

These are the factors which have in- 
spired confidence in Research-Cottrell 
products as exemplified in the most 
recent independent central station sur- 
veys made by Power and Electrical 


World magazines. 


1960 SURVEYS 
of Typical Power Stations 
by both POWER and 
ELECTRICAL WORLD Magazines 





Research-Cottrell 
Equipment 





Electrical 
Power World 
Percentage of 


Total Installations = 36.¢ 39% 


In Survey 





Percentage of 
Total Precipitators 39% 35% 
In Survey 
Percentage of 
Total Gas 
Cleaning Capacity 49% 42% 
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These surveys covered 47 modern cen- 


In Survey 


tral stations including over 75 electro- 
static precipitators for air pollution 
control. In each survey, there were 
more Research-Cottrell installations 
reported than for any other of the half 
dozen manufacturers in the field. 


Make sure you receive the “extra 
premium” which goes with every 
Research-Cottrell product—experience 
and know-how. 

Research-Cottrell Personnel are capa- 
ble of handling any problem in the 
field of gas cleaning and will gladly 
assist you with your application. 


For more information on Research-Cottrell's program of product 
improvement, contact our local representative or write to the home office. 


RESEARCH-COTTRELL, INC. Main Office and Piant: Bound Brook, New Jersey 


Research-Cottrell Ts 


Representatives in principal cities of U. S. and Canada. 
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Performance proves it, year after year—you can 


count on Powell Valves to help you solve the toughest 


fi ar are "ie ‘ , cai n nee ‘ Fe 
flow control problems of temperature and pressure 


p 
2p 


lants today 


found in power 
4 endat ‘ perf rmance results from 


This truly 


many things—among them Powell's engineering 


ae 


know-how, accumulated during 115 years of valve 


manufacture, and the consistent use of quality 








300-pound Steel Gate Valve — Fig. 

3003 WE. Bolted flanged yoke-bonnet. 

Outside screw rising stem. Interchange- 

able solid or split wedges, renewable Rees: 

seats. Sizes, 1" through 30°. 2500-pownd Stee! Pressure Seal Cate Valve 

‘ Fig. 125003 WE. Enclosed beve! gears facilitate 

operation. Valves can also be supolied with spur 
gearing or motor operators for remote cont 2!. 


STEEL ° 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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Avon Lake No. 8 Demands Ultra-High Purity Water... and 


NALCITE’ ION EXCHANGE RESINS DO THE JOB 


Cleveland Electric Illuminating 
Company’s Makeup and Condensate 
Demineralizers Supply Mineral Free 
Water for the Avon Lake No. 8 
Supercritical Steam Generator 


It takes a lot of 1100 F steam to run the 
big, 250 MW turbogenerator at the 
Cleveland Electric Illuminating Com- 
pany’s Avon Lake plant. ‘Because this 
steam is generated at a supercritical pres- 
sure of 3500 psia, water entering the 
steam generator must be pure—pure 
enough to meet requirements of a strin- 
gency unheard of only a few years ago. 


PURE WATER ESSENTIAL FOR 
SUPERCRITICAL STEAM 


Supercritical pressure steam at Avon Lake is 
generated at a 1,715,000 lb/hr rate in a mono- 
tube, or “once-through” boiler-superheater, 
which is, in effect, a series of heat exchanger 
tubes. Steam generated above critical pressure 
of 3205 psig does not form bubbles and sep- 
arate from water (its density is the same as the 
water in the boiler). There is no opportunity 
for concentration and separation of impurities 
by blowdown. Therefore, water from which su- 
percritical steam is produced must be free of 
impurities and suspended solids which would 
otherwise form deposits in the steam generator 
and turbine. 

Specifications for the Avon Lake generator 
call for a maximum of 20 ppb silica, 20 ppb iron, 
and 10 ppb copper, at the economizer inlet, 


CONDENSATE BYPASS DEMINERALIZERS 
KEEP WATER PURE 


Condenser leakage (or “weepage’’), corrosion 
products, auxiliary drains, and makeup water 
are all sources of contamination—contamina- 
tion that can cause real trouble in the boiler 
and turbine. This contamination is controlled 
in the Avon No. 8 system by three mixed bed 
demineralizers on the condensate loop. Ionized 
materials are removed from the steam generator 
feedwater by three ion exchange beds. two of 
which contain Nalcite® HCR® and SBR-P® 
Suspended matter is removed by pre-coat type 
filters. The demineralization equipment is gen- 
erously sized, to provide “dynamic storage” of 
boiler water, and is capable of handling 100 per 
cent condensate flow at full turbine load. 


EFFECTIVE DEMINERALIZATION 
FOR HIGH PURITY MAKEUP WATER 


Makeup water from Lake Erie is coagulated 
and filtered, then passed through a standard 
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Simplified Flow Diegram of Avon Lake No. 8 Supercritical 
Steam Generating System 


two-bed demineralizer containing Nalcite 
HCR® and Nalcite SBR-P“ for removal of dis- 
solved solids. Integral to the demineralizer is a 
vacuum deaerator for gas removal. The gas- 
free effluent of the demineralizer is further pol- 
ished as it passes through the condensate by- 
pass loop demineralizer. 


PURITY, CAPACITY, AND DURABILITY 


Industrial water demineralization calls for 
tough, uniform resin beads. Careful production 
of Nalcite resins holds the number of small 
beads to a minimum; thus pressure differentials 
across Nalcite resin beds are kept low. And, 
Nalcite resins are tough, durable, and long last- 
ing under the roughest of conditions. 

Nalcite ion exchange resins are available to 
help today’s—and tomorrow’s—engineers meet 
the demand for purer water at higher tempera- 
tures, pressures, and flow rates. For details on 
cation and anion exchangers offered by Nalco, 
write for Bulletins Z-12 and Z-13, free on re- 
quest. For information on water conditioning 
with Nalcite resins, ask for Bulletin Z-5. If you 
need a fast, effective solution to a specific water 
treatment problem, Nalco experts are at your 
service. Call or write: 


NALCO CHEMICAL COMPANY 
lon Exchange Products 

6234 West 66th Place ° Chicago 38, Illinois 

Subsidiaries in England, Italy, Mexico, Spain 


Venezuela and West Germany 
In Canada: Alchem Limited, Burlington, Ontario 


a . . Serving Industry through 
Practical Applied Science 
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COPES-VULCAN control valves 
make boiler feedwater systems 





accurate and trouble-free... 


The big load changes of today’s boilers put tremendous demands on the accuracy and 
dependability of feedwater and recirculation systems. Copes-Vulcan systems meet these 
demands with positive control, positive performance. @ As long-time specialists in feed- 
water control, Copes-Vulcan has the experience and design know-how to custom-engi- 
neer control valves to rigid specifications. Regardless of high pressure drops, you get 
close control over full load range, without costly maintenance or replacement. @ To the 
dynamic balance of the valves, Copes-Vulcan adds advanced instrumentation. The 
highly-responsive control system stabilizes water level regardless of changes in load or 
feed pressure. # Bulletin 1038 describes efficient boiler control at a key eastern power 


station. Write for your copy. bree 
Copes-Vu/can Division 


Copes-Vulcan Division, Erie 4, 
Pennsylvania. BLAVWV/-KNOX 


COMBUSTION June 196! 





























OF THE VU-60 


SOME DESIGN HIGHLIGHTS 


< 


VU-60 


TEST: RESULTS 


RESULTANT 


RATED OUTPUT~- PERCENT 


Modular increments allow as Completely self-cased, the Insulation and pre- Characteristic of 


sembly of custom designs 
from standardized 
nents; boiler can be propor 
tioned for best combustion, 
heat absorption, gas fiow — 
even where space conditions 
are difficult. 


compo 


VU-60 is an all-welded 
pressure-tight envelope 
composed of modular pan 
els of finned tubes; fewer 
field welds cut erection 
time 


formed lagging go 
directly over tube pan- 
els, thus reducing 
non-working weight 
per pound of steam 
generated 


Combustion’s VU-60. 
This superheater 
curve indicates a 
temperature stability 
throughout entire 
load range 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER 
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GIVES YOU A CUSTOM-DESIGNED BOILER 
BASED ON STANDARDIZED MODULAR COMPONENTS 


Because of its unique modular concept, 
C-E’s new VU-60 offers unusual flexibil- 
ity and can be designed to meet unusual] 
or difficult space conditions. 


VU-60 SPECIFICATIONS 


Capacities: 100,000 to.250,000 Ib per hr 

Design pressures: 250, 500, 750, 1040 psi 

Steam temperatures: to 9O0F 

Fuels: Oil and/or gas 

Firing: Horizontal (front wall) or 
tangential 

Depth-twelve 

Width-eight 

Height-three 

Four 


Size increments: 


Steam drum sizes: 


COMBUSTION Ky ENGINEERING 


Offices: 200 Madison Avenue, New York 16, N. Y. 


Genera! Offices: Windsor, Conn., New York 


The VU-60 is a completely self-cased 
boiler. Finned tubes, shop-welded into 
modular panels, make up the exterior 
walls of the unit. The fins joining the 
panels are field-welded to make a pres- 
sure-tight envelope. Insulation is applied 
directly over these walls and is covered 
by pre-formed, field-installed metal lag- 
ging. The need for bulky or heavy non- 
working structural members is kept to 
a minimum. 

The VU-60 can be designed to meet 
your most exacting steam needs. It is 
easy to install, economical and depend- 
able in operation, completely accessible 
and functional. Why not get full infor- 
mation on how this new concept can fulfill 
your specialized requirements? 
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The Bayer Balanced V alved Soot Blower 
is a single-chain operated design that as- 
sures precise sequential operation of the 
valve and element. Only after the start 
flow does element rotation 
commence a feature which provides posi- 
tive and eflicient cleaning over the entire 
arc. . .without wasting steam. 

The Bayer Soot Blower is simply Op- 
erated by a pull on the chain which opens 
the cam-actuated valve. Continued pull- 
ing of the chain slowly rotates the element 
through its cleaning arc, at the end of 
which the valve automatically closes. 


of fall steam 


Quick Opening 
Bayer Soot Blower 
Valves Assure 


¢ 100% cleaning efficiency 
¢ minimum steam consumption 


° superior high temperature 
resistance 


For severe high temperature locations, 
“super service’ elements of Bayer-devel- 
Of su- 
perior strength, wrap-resistance, and sta 
bility, these elements resist the oxidation 
and chemical action caused by very high 
temperature gases. 

In over fifty years of continuous special- 
ized the Bayer company has 
equipped more than 35,000 boilers with 
dependable soot blowers. Engineered for 
long life and low maintenance, Bayer 
products assure economical and trouble- 
free operation. 


oped “Chronilloy” are available. 


service, 





® singk hain oper thou 

® individual element cjustalle 
service by ortlice plate 

®@ full steam pressure er ¢ re cleaning are 

@ selected geur ratix for optimum rate of element 
rotation 


for high pressure 





ADVANTAGES OF THE BAYER BALANCED VALVED SOOT BLOWER 


® minimum pressure drop through valve body 

® machined air seal with spring loaded seat 

* complete vacuum breaker protection 

® precision swivel tube alignment lessens stuffing 
box packing needs 

® load « 





arried on ring type thrust bearings 





For further information contact the Bayer representative nearest you. 
He is an experienced engineer, qualified to service Bayer Soot Blowers. 


Agencies 


New York ; : | 
Philadelphia 1 
Chicage 


Cancinnath 


os Angeles 


Indian ipolis 


Washington, D. ¢ 
Atlanta 
Tulsa 


Salt Lake 
Houston 
kK msas City 


Charlott« City 
Richmond 


Denver 


4030 Chouteau Avenue, St. Louis 10, Missouri 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


HOW TO GET REMOTE LIQUID LEVEL READINGS 
YOU CAN DEPEND ON 


e for boilers, feedwater 
heaters, deaerators, storage 
tanks, other vessels 


Dependability is the key to successful remote indica- 





tion of liquid levels. To be dependable, indicating in- 
struments must be accurate and visible. YARWAY 
Remore Liourw Lever Inpicators offer both these 
features—and a record of more than (6,000 successful 
installations in utilities, industrial plants, institutions 


and marine service. 


ACCURATE because the indicator is operated 
by the boiler water (or other liquid) itself. The varying 
head instantly actuates the operating mechanism, yet 


the pointer met hanism is never under pressure, 


BRILLIANTLY VISIBLE because the 
brightly-illuminated, wide-vision dial can be read at a 
glance from multiple vantage points, including any 
place in a 180° arc. 


Through use of a Control Unit, additional remote 
horn or light signal alarms may be operated from 
a Yarway Indicator 


Get the full story on Yarway Indicators in Bulletin 
R1I-1825—including 17 typical installation hook 


ups. Write for your copy today. 





YARWAY INDICATORS ARE FULLY APPROVED 
AS PRIMARY INDICATING ELEMENTS UNDER 
BOILER CODE CASE #1155 


Under A. S. M. E. Boiler Code Committee ruling in Case #1155, two 
ndepende nt remote level ind tors of con pensated manometri 

pe ma be use nstear | one i two required gage glasses for 
boiler pressures bove. When both indicators are in 


shut off but shall be maintained in 


quid Level Indicators conform to and are widely 





of this Boiler Code ruling just write and 
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STOCK EQUIPMENT CoO. 


S-E-Co. QUALITY PRODUCTS 


GRAVIMETRIC FEEDERS VOLUMETRIC FEEDERS STOPPAGE ALARMS 
Weigh and Feed Feed Sticky Coals Two Types 





S-E-Co. GRAVIMETRIC FEEDERS ALSO INDICATE 
COAL FLOW RATE AND TOTAL COAL 


S-E-Co. Gravimetric Feeders for pulverizers or 
cyclone burners give reliable and useful indication 


of rate of coal flow and of total coal consumption. 


The rate of coal flow through each feeder is deter- 
mined by the speed of the head shaft. S-E-Co. Gravi- 
metric Feeders discharge exactly 100 pounds of coal 
per turn of the head shaft, so the weight of coal per 
hour is directly proportional to RPM. The indicating 
instrument which is provided shows the coal flow 
rate directly in pounds per hour. A feed rate signal 
can also be supplied as required for recording instru- 


ments or for feedback into the control system. 


Total coal flow is given by the number of revolutions 
of the feeder head shaft. The coal integrator is simply 
a counter driven by pulses taken from the head shaft. 
Absolute accuracy with no instrument drift is thus 
assured. The integrator reading times 100 is the 
total coal weight in pounds. The same pulse for 
every 100 pounds is ideally suited for entering 
coal flow information into data logging equip- 


ment. If preferred, pulses can be provided instead 


for any multiple or submultiple of 100 pounds. 


S-E-Co. Gravimetric Feeders offer the instrumenta- 
tion that helps attain the peak of perfection in plant 
operations. From indication of rate of coal flow in 
pounds per hour, exact balancing of fuel to each mill 
or cyclone is easily achieved. The instantaneous 
station heat rate can be determined quickly by a 
simple, direct procedure. Accuracy in the indication 
of total weight of coal burned means better records 
and hence better plant results, as well as proper 
maintenance scheduling. The advantages become 
even more pronounced with increasingly automatic 
control or with computer control. 


One of the factors contributing to the precision of 
coal flow measurements with all S-E-Co. Feeders is 
their unusually high and non-varying volumetric 
efficiency. Regardless of whether your coal is wet and 
sticky, or dry and dusty, or frozen and full of lumps, 
the indication given of coal flow rate is consistent. 
With S-E-Co. Gravimetric Feeders, fluctuations in 
the coal density resulting from varying size consist, 
moisture, or compaction are eliminated. 


For further comments on plant operation with S-E-Co. Gravimetric Feeders, 
send your inquiry fo 


STOCK EQUIPMENT COMPANY 


745 HANNA BUILDING 


CLEVELAND 15, OHIO 


S-E-Co. QUALITY PRODUCTS 


FI 


CONICAL NON-SEGREGATING 
COAL DISTRIBUTORS 


COAL SCALES 
Two Basic Sizes 


GUARANTEE 


COAL VALVES 
6” to 60” — Many Styles 











DANGER! 


Just seconds ago a bearing tempera els 
ture went out-of-limits the Hagan 
AIM (Alarm Indicating Monitor 

has energized the ind 


just 


set 
ilarm light 
ind 
operator 


sounded a warning horn 
the 
wrrective action 


seconds after ti 
is ready to take « 
Designed to protect valuable plant 
equipment, the Hagan AIM makes 
it possible for one man to monitor 
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pressures, temperatures, flows, lev 
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panel space, the readout and alarm 
panel for 200 alarm points will fit 
into a 19 17, 

For more information about tl 
low-cost Hagan AIM, write or phor« 
the 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA 
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CALGON CO. « HALL LABORATORIES + BRUNER CORP. 
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"not much work on that stack today 


must be burning \ al again" 


Valley Camp Quality Coals are washed, 
ized and thermally dried in modern prepara- 
tion plants. Impurities are removed by the 
most advanced equipment and techniques. 
Constant laboratory analysis assures quality 
control at all times. The resultant product is 
a dry, clean coal which can mean real savings 
for you 
Our combustion engineering service is 
vailable to heip you get the maximum re- 
sults with Valley Camp Quality Coals. 


VALLEY CAMP COAL COMPANY 


Western Reserve Building © Cleveland 13, Ohio 


196) 


SUBSIDIARIES — 
Great Lokes Coal & Dock Co., Milwaukee, Wis. © Greet Lekes Cool & Dock Co., St. Paul, Minn. © Fort William 
Coal Dock Co., Ltd., Fort William, Ont. ¢ The Valley Comp Cool Co. of Canada itd., Toronto, Ont. © Kelley's Creek 


& Northwestern Railrood Co. © Kelley's Creek Barge Line Inc. © Pennsylvania & West Virginio Supply Corp. 


SALES OFFICES — 
Philadelphia ¢@ Baltimore © Buffalo © Pittsburgh © Wheeling © Cleveland e St. Paul 


* Cincinnati @« New York @ Milwavkee © Superior, Wis. © Fort William, Ont. © Toronto, Ont. 
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. it’s welded st2zel boiler tubing 
by The Standard Tube Company 


Seldom seen, but performing one of the most 
important functions in any steam power system 
welded steel tubing forms the heart cf power boilers 
In any combustion application, conventional or 


Find the power plant’s 


nuclear, The Standard Tube Company has become a 
invisible worker... leader in the design and fabrication of welded steel 
tubii... Dimensional accuracy; uniform ductility; 
heavier wall thicknesses; complete testing and 
quality control facilities are good reasons why The 
Standard Tube Company stands ready to deliver 


high quality at low cost. Write for brochure No. 5 

















THE STANDARD TUBE CO. 


Over 40 years specializing in Quality Welded Tubing 
DETROIT 39, MICHIGAN 
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again and again and again... 


Cooling Syster 2 at lowa Southern Utilities Company's Bridgeport Station circulates 19,000 gpm and includes this 
Tower. Inlet temperatures range from 83 to 90°F; outlet temperatures 70 to 75°F. To this System, Dearborn 860 with 
Endcor B was fed for mparative tests with System No. 1 in which prior treatment was continued. Corrosion testers 


nstalled in by-pas es of the return water riser in each Tower gave comparative results—serious localized or pitting 
type corro: at a rate averaging 10 to 12 mils per year in System No. 1; complete absence of pitting and a corrosion 
rate of only 1.21 System No. 2 using 860 with Endcor B 


Endcor” proves its superiority 
in cooling water treatment 


Whether it’s Endcor A combined in polychromate formulations or Endcor B in 
non-toxic dimetallic polyphosphates, these organic additives—developed in Dear- 
born’s research laboratories—continue to prove their superiority in actual plant 
operation everywhere. 


For example, at lowa Southern Utilities’ modern 66,000 KW Bridgeport generating 
station (Eddyville, Iowa) Dearborn® 860 with Endcor B completely eliminated 
pitting and reduced the corrosion rate from 12 to 1.2 mils per year. It also produced 
a significant reduction in the reversion rate of polyphosphates as compared with 
the previous sodium hexametaphosphate and tannin treatment. Results: First, 
economy, since more polyphosphate is available per unit fed; second, improved 
performance, because of less insoluble phosphates to deposit in heat exchangers. 


But there’s more involved in Dearborn service than just product superiority. 
There’s the important “plus’’ of Dearborn’s water treatment experience—from 
to re-use—dating back to 1887—longest in the field. There’s its extensive 
ind analytical facilities. ..its Technical Centers in Chicago and Toronto, 
th recognized experts to analyze and solve specific problems . . . to make 

that Dearborn products and equipment give top performance always. 
ys pays to check with Dearborn. Consult your nearest Dearborn representa- 


i without cost or obligation. Or write for Technical Bulletins on Endcor 
products now available. 


RBORN CHEMICAL COMPANY 
neral Office Merchandise Mart, Chicago 54 + Dallas + Des Plaines, Ill. « Ft. Wayne + Honolulu 
Linden, N.J. + Los Angeles + Nashville « Omaha + Pittsburgh + Toronto » Havana + Buenos Aires 


(se 
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NEW 
DEVELOPMENTS IN 
ALLEGHENY STAINLESS STEEL 


CONDENSER TUBE 


In the last three years, 

over 3 million feet of 
stainless steel tubing has 
been installed in central sta 
tion condensers throughout the 
United States. New develop 
ments, many sponsored by 
Allegheny Ludlum, have been 
responsible for this increase 


Automation, improved efficiency, 

and increased production have result 

ed in lower prices. Now stainless steel con 
denser tubes cost less than some of the 
copper alloy tubes. By actual price com 
parisons on some recent bids, Allegheny 
Type 304 Stainless Steel tubing was cheap 
er than a usual copper-base alloy in the 


in stainless, although 

the pumping facilities 

were not changed. This 
increase in velocity, even 
though the ID is larger, is due 
to the lower flow resistance and 
improved interior cleanness 
In the condenser mentioned 


above, the utility and their con 
sultant predict the life of stain 


less tubes as thirty years despite 

the highly corrosive river water involved 

where the pH may vary from three to six 

because of coal mine drainage. Previously 

j life for the copper base tubes formerly used 

‘ was seven years. Re-tubing with stainless 

r P presents no problems, calls for no modifi 
same diameter. If high first costs have kept cation— it’s as simple as re-tubing with copper 
you from considering stainless steel condens Stainless tubes are much easier to clean than cop 


er tubing with all their inherent advantages, it 
will pay you to re-investigate 


Increased operating data have shown that the in-use 
heat transfer rates on condenser tubes are much superior 
to the published data of a decade ago. Exhaustive tests 
made at a condenser completely re-tubed with Alle 
gheny Type 304 Stainless Steel in May 1958 showed 
that the actual over-all heat rate on the turbine was 
improved over the 88-10-2 copper tubes previously used 
Part of the answer is the thinner wall possible in the 
stainless tubing, 22-Bwg, compared with the 16-Bwg 
copper alloy tubing formerly used 


The superior strength of stainless allowed these thinner 
walls. In spite of the larger inside diameter, cooling 
water velocity through the tubes averaged 14 FPS more 


per alloy tubes. They are harder and tougher. The mud 
and slime do not cling to the surface. With copper tubes 
it was impossible to clean these condenser tubes with 
out using oversize cleaning plugs which would have 
affected tube life. Practical cleanliness of copper tubing 
averages less than 60°;,. After re-tubing with Allegheny 
Stainless, one shot with nylon brushes restored cleanli 
ness to the as-new condition 


Another major trend is the partial use of stainless tubes 
to resist excessive steam-side erosion. Many condensers 
are being specified or re-tubed with stainless tubes in 
the outer banks to resist blasting action or steam im 
pingement. Generally, approximately 5°, of the total 
tubes are specified stainless for the periphery. Even 
here, 22-Bwg stainless is usual where 18-Bwg or less is 
necessary in the copper alloys 





nated ottock t 


in the air cooler or 

es tend to stress 

used for water 

litions, stainless tubes 
excessive build-up of 


equipment design is an 
t will result in an over 
strength and the less 


s tubes, water velocity 
Erosion and corrosion 
ht now, several consult 


developme nt 


welded from h 
1utomatic machinery 
ld drawn to increase 
Stainless steel condenser 
ferential corrosion at 
ed or welded into th No deterioration after 17 yeors of operating tests in river 
woter made highly corrosive by cool mine drainage resulted 
tee] in the selection of Type 304 Allegheny Stainless for the tubes 


nt and procedures a 


sheet. stainless 
in this condenser unit 


no galvanic prol 


trend to stair tee ndenser tubes 

facts, details, and gen 

ntact tl rest Allegheny Ludlun 
presentative write illegheny Ludlum Steel 

Corporation, Oliver Building, Pittsburgh 22, Pa. 
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While you are viewing this evidence of steel B 


construction that went right on during Philadel- 
phia’s snowy winter, our prefabricating specialists 
are enjoying an additional 12,000 sq.ft. of work- 
ing area. This helps'us maintain the traditional 
quality of the Mitchell product, and it ups the 





capacity and the speed of our service to you 
On your next critical piping job ask us In 


W.K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


MITCHELL PINS 


PIPiNG FABRICATORS AND CONTRACTORS 
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THE 
LOWER- 
COST FAN 


FOR RUGGED SERVICE! 








- for handling heavy dust loadings 7 choice of three wheels to meet your 


and abrasive materials. requirements. 


> for induced draft on industrial and be available with inlet vanes or 
power plant service. open iniet. 


[he ‘Buffalo’ Type CR Radial Wheel Fan embodies many forced steel plate housings and inlet boxes with air-tight 
juality features found only in the finest ‘Buffalo’ venti- access doors; heavy-duty self-aligning sleeve or wate: 
ting and draft fans. cooled bearings; and shafts sized to run well below critica! 


P speed and ground to a close fit on the thrust bearing 


Full inlet-to-duct streamlining minimizes abrasive effec 

nd provides stable, efficient performance. The stream 4 choice of three wheels of varying widths permit 

1 housing, the curve let bell and inlet wheel flange exact matching to your pressure-volume requirement 
wothly diverging itiet are the same as those in with minimum driving horsepower. 


known BLH an rfoil lines. A special tapered 
For first-cost savings and continued low-cost performance 


on many severe services, there is no better buy than th 


Buffalo’ Type CR Fan. Write for Bulletin FD-205 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 


Buffalo. New York 
Buffalo Pumps Division ¢« Buffalo, New York 


Conadion Blower & Forge Co., Lid., Kitchener, Ont 


Buffalo’ Machine Tools to d ‘Buffalo’ Centrifugal Pumps Squier Machinery 

punch, sheor, bend. slit tch m4 to hondle most liquids ond to process sugor cone, cof o« 
nd cope for productror 2 slurries under o variety ond rice. Soecial processir 
we intenonce of conditions machinery for chemicals 
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COLLECTING 
ELECTRODE DESIGN 
ANOTHER REASON FOR 
SUPERIOR 
PERFORMANCE OF 
BUELL 
PRECIPITATORS 








EASE OF HANDLING AND INSTALLATION — Rugged 


tions an be nstallied wit! j altel 


ninating the ¢ 











HEAVIEST CONSTRUCTION, ONE-PIECE FABRICATION 


Rolled, from a single rf e, the structural desigr 
kness of the Bi 


jes the streneth tc 


nment in ere 














POSITIVE “SHEARING ACTION” DESIGN — No + 
trainment of dust in rapping. Each row « 
trodes is rapped separately—in the direct 
the gas flow—on a continuous cycle. Dust i 
heared off, drops in an agglomerated mass, and 


kets on electrodes minimize reentrainment 








OPTIMUM FLEXIBILITY IN DESIGN OF PRECIPITATOR 


' 
standard 16° width (B) allows increase in size 


tator Dy maller increments 
onger section 
precipitator to specific requirements of 


y and space 


Add to this Buell’s exclusive baffling system 
adjustable after installation for uniform distribu- 
tion of gas flow, sealed insulators, rigid, 4-point 
suspension of emitting system, and high emit- 
tance, minimum maintenance Spiralectrodes 
and you have a combination that’s hard to beat. 
You'll be glad you decided on Buell precipitators 
when you experience superior performance and 
minimum maintenance. Buell Engineering Com- 
pany, Inc., Dept. 70-F, 123 William Street, New 
York 38, New York. North- 

ern Blower Division, 6413 - 
Barberton Avenue, Cleve- 

land, Ohio. Electric Precip- ue 
itators *« Cyclones * Bag 

Collectors * Combination | Norbio | 
Systems « Fans « Classifiers 
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Three Billion People 


lation 18 

Chang rn ressures 
ipparent in Europe \sia 
Western Hemisphere Be 
hanges is the innovating 


which 1s itself 1 process ol 


three billion people on the 


re struggling to attain 


ire struggling, often at 
the material results of a 


ire struggling for a 
yet perhaps no mort 
; wed - 
meal OS & Se Walker L. Cisler 
ijor imbalances at the root of most of the tensions we see around us 
distribution of population, imbalance in the distribution of natural 
ven distribution of fuels and a serious imbalance of the distribution of 
uction 
nbalances is the difficulty of initiating industrialization in a poor country 
the initial cost far exceeds the immediate monetary gains More ways 
Ip nations over this barrier 
s be solved? Will men allow themselves the time to work out sensible 


th some experience in international assistance, I can answer most 
hances are ry good indeed I have seen men in the jungle, one 
tribal life, doing skillful work with machines and performing 
Some men of this caliber—and there are many all 

to waste -can be trained as scientists, engineers 

terprise With their help the great task of educating 

ibilitic modern society can then be hopefully 


help themselves through cultural 
others can learn from us is that 
price of surrendering freedom 

who ar 1 po ) or the improvement of international 

I hold little hope for an enduring peace Fortunately, many are at 

cultural exchanges are going on ard official discussions continue 
ne would be 1 no long poke, no longer argued 

n biological inheritance gives us litth 

ources of energy can be released for good 

» control their emotions and to use 


good Phere is no 


A fe phtiee LK Oahre 
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Detecting Service 


Failures 


in Power Plants™ 


By HELMUT THIELSCH; 


Grinnell Company, Inc. 


Fig. 2——Set-up for inspection of pipe weld joint with Iridium 192 radiation 
source 


Techniques 


The gradual, silent collapse of the pressure members 

of the typical steam-power cycle has defied the 

otherwise reliable shift-by-shift, watch engineer's 

visual appraisal of equipment performance. Here 

is @ two-part roundup of the newer inspection tech- 

niques now being perfected and a series of examples 
isolating some of the major failures 


design know-how h-quality 


ire considered failures 
Whereas many 

low cost, other 

shutdown 

hinanect il loss Varvin 


Modern stean 


June 1961 COMBUSTION 





Fig. 1—Comparison of radiographic exposures made with (A) Cobalt 60 
where nothing shows is contrasted to (B) X-ray equipment of pipe section 
revealing considerable cracking in inside surface of pipe 


VCTIOUS 


uptures pipe 


he influence 


orrosion, ero 


which the me 


gy actually 


ecornne | t ( \ I t crackin 


thermal or mechar | shock may then cat 
rupture failures usually 
most disastr irlv detection of 


r developing ost importance 
production or lo 


still in 


ivold cost 


Inspection 


it adequately underst yy great mal 


jues or equipment 


repairs have beet 
where defects were 
1 


would have been extremel) 


so a number of instances 


were not 


not the 


use 


obs rved 


equipment or operated the equipment incorrectly 
Fig. | illustrates two radiographs made with 
1 X-ray a length 


containing 


by 


For exampk 


Cobalt 60 an sources respectively, ol 
The severe cracks present 
detected with 


Radium also did not reveal 


; 


cracking 


X-ray means 


1p 


p 
ind so visible were not 
Cobalt 60 radiation sources 
effectively the cracking 
available However, 
fully understands the 
limitations of the 
methods. It ts 


with the 


(400d inspection 
that 


idvantages 


equipment ts 


the 


it is essential inspector 


characteristics and 
and applicable 
that the 
irious types of defects which may be present in the 
Finally, he must 
tendency 


inspection 
be familiar 


equipment 
ilso essential inspector 
which he is examining 
iived, their 


crack 


ij equipment 


know the materials inv relative 


propagation at room 


toward embrittlement and 


ind service temperatures, and must be able to interpret 
whether not a defect is critical. Proper interpreta 
tion must consider also the effects of service conditions, 


have re 


or 


corrosion Few inspectors 


fatigu creep, 
ceived this type of training 

Without this training a minor non-critical defect may 
be removed at substantial cost, only to be replaced with 
critical condition which in time may result 
For example, 


i lar more 


in a costly or disastrous service failure 


ire made by welding, the may 


result in a damaging 
used by the welding 


where repairs repair 


represent a severe notch or may 


effect on the adjacent base metal « 


or subsequent heat treating operation 


Numerous papers have been written on the operation 


mechanics of inspection equipment and techniques 


than follow this procedure here 
available equipment shall be reviewed 


the application 
limitations ot 

the 

ind their interpretation 
It must 


structive 


point of actual service failures encountered 


that frequently non 


att 


also be recognized 


techniques may ind only an 


testing 


may miss a hazardous condition 


uspicion’’ of 
Destructive techniques may then be nece 


plement the non-destructive 


PI tests periormed 


Causes of Service Failures 


(6) 


(A) Fused root pass 


Fig. 3—Series of X-ray radiographs illustrating the “disappearance 
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Ye in. deposited filles metal 


’ of @ centerline crack with increasing weld-metal thickness in 1'/, Cr- 


gr 
ind handling 


iterial selection, specification 
nanutacture, forming and shaping of material 


ssemmbling, joining and welding 


excessively severe service conditions 


(C) VY in. deposited filler metal 


Mo alley 


25 





Fig. 4—Photograph of etched cross-section of weld joint in Fig. 3 illustrating 
crack in weld root pass below and right 


inspection 


nay combine proach ' 


ces two or mort ! ! 
faslure major defects ene 
ne condition failures in parts types of pectior 
valve in the turbine or other will be considers 


i boiler, in piping, in 
ind may be detected the same inspe ment and techr 
or technioue this caiscussio;n will i] book should pe’ ¢ 


equipment with 


tion equipment 
Equipment 


ercial inspection usually 
whography with X-r ! 


RADIOGRAPHIC INSPECTION 
Although radiographic ins} m with portable X-ray \ n with tl most favorable technique 
‘ sarily be detected by radiogr iphy 


ionally done nspectior 


sources 1s feasible and is 
ve isotopes such r cracks in welds is illustrated 


with Radium sources ‘ 
Cobalt 60 or Iridiun ! common, Fig 


Phe ASME Boller Vessel Code w ASA 


Code tor Pressure Piping, ay ble ASTM.  spectfi« 
ither | in! ul itely make only 


tion ind 
little or 


ethods 


mention 
ferences 
ibles which 
detected 


tron of 


(E)! ‘tq in deposited filler meta! Fig. 5—tridium 192 source positioned on outside 
(weld complete ) of pipe for radiography of opposite pipe wall 
with film placed on water-cooled “hot-radiog- 


(D) % in.deposited filler metal 
raphy” film holder 


(Fig. 3A—Final two radiographs show completed weld of Fig. 3, p. 25) 
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the 10 in. Schedule 16 Nevertheless, many cracks or defect conditions can be 
pipe was made by inert determined by proper radiographic techniques 
gas tungsten-arec root velding. The root pass weld Frequently specialized auxiliary equipment 1s. also 
ontained th g crack shown on the X-ray necessary. For example, where a failure has occurred 
radiography in Fig ‘Ss | mmon practice, the in power plant pipit g, it is generally desirable to explore 
subsequent weld | es Wel ide by shielded metal-ari the extent of cracking. Since shutdown time is extremely 


1 


welding \fter tl elded metal-are weld pass costly, it is advantageous to conduct the radiograph 
the crack in the root t veld no longer was detectable inspection as soon as possible Normally, about 15 to 
Fig. 3C he i of the crack was caused 4 hrs. are required before a steam pipe cools to room 
by the shrinkage of the fir red electrode pass which temperature (at least below 120 F) before it is possible 
Certainly, the potential to place the radiographic film on the pipe surface. How 

t been lessened by their ever, by means of “hot-radiography’”’ film holders (4) it 

Fig. 4, despite the reassur is possible to perform radiographic inspection within a 


few hours of the shutdown of the steam piping, Fig. 5 


1c INSPECTION 


Fig. 6—Ultrasonic inspection of pipe joint for defects in weld deposit by 
shear wove technique 


Ultrasonic inspection, Fig. 6, for potential failures in 
still not extensively done One problem is that 

few commercial laboratories have developed the 

ge number of tests and correlation standards necessary 
to permit proper interpretation of the many different 


conditions that can occur Particularly, in weld joints 


- 


Fig. 7—Ultrasonic wave patterns caused by different root conditions in weld 
joint (A) normal pattern ot contact with pipe surface, (B) pattern from pipe 
butt weld made with inert-gas tungsten-arc root-poss—occeptable, (C) 
pattern from machined edge at root of pipe weild—acceptable, (D) pottern 
representing lack-of-penetration in root of weld deposit-—unccceptable 
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Fig. 9—Cross-section of lamination in seam welded pipe in the direction of 
rolling of the original plate 


Fig. 8—"'Destructive” removal of boat-shaped test section by means of Fig 10—Cross-section of same lamination as shown in Fig. 9, but transverse 
weld prober saw to determine seriousness of defect located by ultrasonic to the direction of rolling of the original piate 


inspection 

















Shear Pear 


Technique 


Fig. 11——-Ultrasonic wave patterns of an internal lamination corresponding to varying locations of ultrasonic crystals 
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lefects and discontinuities such a 


slag, chang urface contour and metal 


porosity 


lurgical structure ther 
techni 


the interpretation of the ul sonic indi 


destructive 
ition 
moval 1 minor 


steel 


be far less « unim 


ns certain internal 


ijority of these have 


echanical properties oF 


hese 
teel 


product to another 


extruded pipe, rolled pipe 


r example samples re 
Fig. S, occasionally re 
Fig 


properti 


pe as illustrated in 
directional 
the 
ir narrow 
the 


samples are 
whet 
direction of 
rs frequently occur 
nerally inpossible te 
whether 


confidence 
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interpret 
ire propag it 
interpretati 


he wie, 


Fig. 14—Fivorescent penetrant inspection of valve body and weld for fine 


cracks 
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non-destructive or 
necessary to supplement 
This may 


non-homogeneities 


Dye PENETRANT INSPECTION 


Dye Penetrants are also being used, particularly when 


narrow cracks are suspected in the surface of shafts 


on the inside of turbine Fig. 12, where stress 


Casiiigs 


corrosion may have occurred in instrument tubing 


etc 
Fig. 14 
cracking 1s very fine 


boiler feed piping, or boiler tubing, Fig. 13 


Fluorescent penetrant inspection may be 


necessary where the suspected Fig 


Fig. 12. - 'nspection of inside of turbine casing for cracks, with some cracks 


already partially ground ovt 


Fig. 13—Dye penetrant indications on boiler tube joints 
fusion in pressure welds 


indicating poor 


Fig. 15—Fluorescent penetrant of crack in valve bese metal adjacent to butt 
weld 
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MAGNETIC PARTICLE EXAMINATI 


Magnetic particle testing may be done either by 


in electric current to induce a magnetic field within the 
, 


test specimens or by placing the test: specimen withi 


Fig. 18-——Megnetic particle examination of crack by (A) and (B) current 


flowing through pipe between copper prods, (C) and (0) “looped coil” 


using 


Fig. 17—Magnetic particle inspection of pipe weld joint with prod fixture 


Fig. 16—Magnetic particle inspection for evidence of cracking in pipe butt 
weld employing cable from welding generator to produce magnetic field 
in pipe weld area 


i magnetic field \ cabl welding generator 


may be wrapped around the » be inspected Fig. 16 


ited within a ld 


Fig. 17 


or the area n lon magnetic fi fron 


in electro-magnetic prod fixture 


technique and (E) locating pipe section containing crack in magnetic field 
(F) represent X-ray of area containing cracking 
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A 


Fig. 19—Fluorescent magnetic particle inspection of strees corrosion cracks in pipe weld under (A) ordinary light and (B) vitraviolet light 


wn in Fig. | Fig SF 


ozzle weld ¢ SA 


irticle indicatior with 


electric cu nt 1 ‘ ect nto the piece where 


directi etermines the amount 


cracking SET VE C and ISD illustrat 


somewhat greate! It f detecting cracking 1 
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For the d tior tr ly narre 
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yw cracks the 
ition 
nediuni 

techniques 


son cCTach 


diameter 


echniques evaluating 


soundness of the underside of a weld should be considered 
it least as significant as the surface inspection techniques 
part I tech 
cracks 


important 


Howeve in repair, magnet inspection 


usefulin ‘chasing out 


nique S are 
Phes 
} 


repair of the defective area 


being ground out, the 


also during the 
Where cracks have occurred 


of the 


technique ire 


which are removal crack 


nfirmed with these techniques 
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Air Lifted Nuclear Power Plant in Transit 


plant for the Air 


took to the 


Force, pre 
urin early June 
mountain toy Phe 
water reactor 


plant was 


built for the Energy Commission 
the Commission and the Corps 
Baltimore 


PM-1 


under a 
f Engine h in Company 
prime contractor for the plant, designated 


ible Mediun 


was 
Port 


criticality (sus 
ptember It cooled 
will be fueled 
highly iriched uraniur hen operational in 1962, it 


if hie ve 
will be 
r and with 
will provide of electrical power and 200) 
kilowatts st Radar Squadron of the 


\ir Defense (¢ Air Division, Semiautomati« 


Ground Er The plant will provide 
wr the design of improved 
nuclear power plants wl n be at Air Force in 
stallations 

The PM was 


modules or pa es both for air transportability 


engineering ana 
used 
provide for factory-as 
sembled 
and for quick assembly so that nuclear power can be mad 
ivailable any place in th rid Air Fores 


where units 
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illows the 
The 


and weigh 


may be needed The package design also 


relocated largest 


x Jin 


and 


* Sit 


plant to be disassembled 


packages are 8 ft 8 in Sin 
less than 15 tons each 

The Commission will install and test operate the plant 
for six months before transferring it to the Air Defense 
Command for operation. Coordination of the develop 
ment program for the PM-1 within the Air Force has been 
Systems Command's 
ision at Hanscom Field, Bed 
ford, Massachusetts, and the AFSC's Special Weapons 
Center at Kirtland Air Albuquerque, New 
Mexico. The Special Weapons Center will supply engi 
Air Defense Command 
he operating crew for the PM-1] airmen 
Air Force All crew 
nuclear power plant 


the responsibility of the Air Force 


Electronics Systems Din 
Force Base 
neering support to the 
includes 17 
under the supervision of an officer 
members have received extensive 
training and experience in 
training 
The 
crew has been augmented by two qualified servicemen 
each from the Army and the Navy 


a total of ov 


operating and maintenance 
1 EC-Department 


programs and are certified nuclear plant operators 


of Defense neulear power 


The crew has accu 


mulated er Si) years of reactor operating ex 


perience 
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The Story of Edward Research 


° ~~ 

















and the “Perfect” Globe Valve 


Edward designers built the Figure 848 forged steel globe valve from scratch. In 
an art where most development effort must be directed toward modification, adapta- 
tion, and refinement of existing technology, the 848 story is almost unique. The objec- 
tive was simple: To design and construct a perfect 600-ib-class globe valve in the 4” 
to 1” size range. (Basic rating 600 lb at 910 F, 2000 Ib WOG.) That the project was 
virtually successful is a tribute to the ingenuity of the Edward Research Staff and 
the equipment which enabled them to validate their progress. Here, is that story. 


lhree areas were given special considera 
tion by the Edward staff of engineers and 
metallurgists when they set out to design a 
perfect’’ valve. They were: 1. Body Shell 
ind Bonnet Joint; 2. Seat Tightness; 3. Pack 
ng Area. Although each area was treated 
separately, the relationship of one to the 
other was a factor that had a great deal to 
do with the outcome of the project 


\ series of “‘torture”’ tests such as the pres 
sure pulsator shown on the opposite page 
carried each part and joint to the point of 
destruction. Thus Edward designers were 
ible to trace each weakness to its source 
Perhaps no other valve ever designed has 
been known and understood so well by the 
men who designed it. 


1. BODY SHELL AND BONNET JOINT. The 
valve bonnet was bolted finger tight; it 
tested at 2000 psi. Then, at full design tight 
ness on all four bolts, the bonnet joint did 
not leak until 11,000 psi (514 times design 
pressure!) was applied. Next, 8000 psi ap 
plied 100 consecutive times produced no 
apparent valve damage. internal pressure 
was pulsated from 200 to 2000 psi for 
10,000,000 cycles with no apparent damage! 


The bonnet cap screws were subjected to 
350 of design tightness before failure oc- 
curred. Further evidence of design effective- 
ness was the unpredictability of failure. In 
one case the threads stripped; in another the 
bolts broke off, and in other there was ex- 


Chief Engineer C.A. Siver and Gesign Engineer Don 
Easton observe effects of pulsating pressure on newly 
designed Figure 848 forged steel globe valve in 
Rockwell-Edword Research Lob. 


Rugged forged steel body . combined with high- 
strength stainless steel gland bolts and bonnet bolts, 
uminum-bronze alloy yoke bushing, asbestos-stainiess 
spiral gasket ond other premium feotvres mokes the 
Figure 848 a virtually “perfect” smoll steel valve 


cessive bending of the bonnet flange. There 
was no one apparent point of weakness! 


2. SEAT TIGHTNESS. Similar destructive tests 
were conducted on the valve stem and seat 
The valve required on 65°; of standard test 
closing torque to seal tight at 2000 psi. And 
350“; of standard torque was built up before 
the stem sheared below the handwheel. 100 
operations at 24 times standard torque did 
only negligible damage to seating surfaces 
Even after this test only 90‘; of standard 
test torque was needed to hold 2000 psi 


3. PACKING AREA. Six times as much load 
as actually required to seal the packing 
chamber was applied to the gland bolts with 
out causing damage. A load 3'4 times greater 
than required for sealing was applied 50 
times, also without causing damage. 


Thus the “perfect’’ globe valve was de 
signed; perfect not because it can’t fail, but 
perfect because it has no apparent weakness 
es. The full design and construction story 
is told in Edward Catalog 14-G 


Edward builds a complete line of forged 
and cast steel valves from 4%” to 24” for in 
dustrial, marine, petroleum and technological 
services. For more detailed information, con 
tact your Edward Representative, or write 
Edward Valves, Inc., 1206 West 145th Street, 
East Chicago, Indiana. Subsidiary of Rock 
well Manufacturing Company. Represented 
in Canada by Lytle Engineering Specialties, 
Ltd., 438 St. Peter Street, Montreal 


EDWARD STEEL VALVES 


| ROCKWELL® 





Test arrangement produces uniform bending 
moment on valve and 2” pipe. Test shows 
thot the strongest pipe likely to be attached 
to the volve will yield with less thon ‘1 the 
bending moment required to distort body. 
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In Furnace Protection .. . 


Forward? 


A Big Step 


Take a serious problem—multiburner flome scanning, 

mix in optical know-how and a new glass fiber tech- 

nology, provide catalytic Yankee ingenuity and you 

touch off what looks like a revolution in the art of 
avoiding furnace explosions 


HERE are 


protecting 


problet tough ones —-11 


boiler lurnac ii! the explosio1 
hazard Kach \ r te lal ‘ ire lost and to 


many millions of dol wa be ¢ of our 


faslure 
to furnish adequate 


that 


mmon knowledge 


excellent erifv the ex 
Ir nuble 


letector 


irises in two 


failure to protect 


of flame nd failure t 


detectors function properly 
prove flan uantitatively is beyond the 


irticl 


Single Burner Application 


\ flame det or m the 
hould 
i relatively 


protect Chis would 
eem to be i single burner 


irrangement but it 1 imply 1 ‘ Conventional 
pack iged water tube boiler i! I l have had i flame 


inner moult 1 in | urt I 1 OOKINY slong 
the burner 


furnace wall 


iS in hig ippli itwons 


neglect the possibility moving away 
from its proper orngu ind 
system malfunctior 


radically out into the detectors 





scanner 


scanners-— 
(A) (B) 


Fig. 1—Conventional scanner arrangement 


Fig \) of nm rn his 


inner sighte: 


hazard \ 


» would protect ag 


% 


flame 
unst this 


hazard but would probably require a second scanner 


how! | 


ner applications the final 
the is left to the di 


dotted) for pilot proving In any of these scan 


control over what 


of the 


wijyustment 


cretion Start up 


more 
with more than 
the r 


flame 


inner pro 


tecting Burners 
B, ¢ Iron 
Burner 


It Burner B s beet i nnot start 
Burner requirement to me safe 
that they be start 11 
before they Ippo . 2 


\ ( ould I Ss 


lurnact 


Burner 


pour raw l into the with 


indication of ulu It continues to 


on the flame signal it picks up from Burner 


SIDE SCANNING 








pilot 
flame — 


scanners 














Fig. 2——Side scanner arrangement 
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FOUR BURNER SCANNER ARR'G'T schemes didn't offer a satisfactory solution, Mr. Devine 


undertook to do something about it 
~ Scanner axis 


An Ingenious Approach 


Fig. 5 illustrates how this new attack goes night to the 
heart of the problem \ fused quartz rod is inserted in 
the burner tile and ‘‘looks’’ across the axis of the burner 
at the point of origin of the flame front This poimt 
should also coincide with the intersection of pilot and 
main burner flames so that the quartz rod can pick up 

Burner ¢ either or both flames Flame scanner can be located 
PARTIAL PLAN away from heat and dirt at the end of the quartz rod 
VIEW We observed the operation of this arrangement with a 
conventional lead sulfide cell flame detection system 
FRONT ELEVATION There was no observable loss in signal strength. Flam 
teas, aincibilaiceisis atiaalan eittaainiiaies pickup and light transmission were excellent for both gas 
ind oil flames Burners all around the test burner were 
lit off and the test burner then cut off Perfect discrimi 
Naturally as more burners enter the picture the pr nation was obvious signal strength dropped immedi 
tection problem becomes increasingly difficult Schemes tely ro us it seems that this method of scanning has 
for sighting scanners such as shown in Fig. 3 are used at least the following advantages 
to combat the proble: Thi type ol ipproach has 
everal drawbacks | Burner tile geometry (Fig. 5) limits flame pickup 
from other burners. Line of sight could even be 
It 1s difficult and expensive ingled back away from furnace to make dis 
It divides the responsibility for proper flame scar crimination even more positive 
ning among several workmen and supervisor d Fused quartz rod has excellent transmission of light 
Variations in furnace shape, flame pattern impinging normal to its face (end), but transmis 
firing conditions prohibit standardization sion drops off very rapidly as angle to the normal 
Scanner sight tul ngled upward are dirt an increases his of course further lessens proba 
water trap: bility of stray light pickup 
Ultimate responsibil lor proper operation of th rhe line of sight is where it should be-——across the 
uleguard system is frequently very difficult burner axis through the proper flame front origin 
iSSIgn \ life of several years is predicted for the quartz 
Costly field chang re required in many cast rod at temperatures up to 2000 F 
The ultimate in protection 1s seldom realized 


Discrimination may be defir is a scanner’s ability t 
its own burner flame to the exclusion of other burner 

One hundred per cet iscrimination means that 

inner A will pick uy flame signal from Burner A, and 
nly Burner A, uy ver cent of boiler rating SO 
difficult is this problem that tl insurance compamies 
though they d love have cent) will accept fail 
ure to discrimina ibove per cent of boiler rating 
Enforcing 100 p cent rimination, while highly de 
irable, has pri i ractical Phe lower figure 1 
ccepted in the fervent hope that a burner which loses 
gnition will reignite fro ccent burners above 5) per 


nt rating It doest 4 happen 
Man with a Problem 


Faced with the problem described above was Mr. B. W 
Devine, Chief Engineer of American Optical Co.'s power 
plant at Southbridge M His principal boiler, making 
steam for power generation, process and heat is front 
fired by four register ty] ircular burners in a two up 
two down arrangemet imilar to Fig. 3. Gas and oil 


ire fired and the nner sighting arrangement 1s shown 
“4 


in Fig. 4 As you might expect from reviewing the check 

list above, there w rm han a little difficulty attend SCANNER 
; MOUNT 

nt to getting the syste 1 proper operation ince 

\merican Optical generat its own power, reliability 


fety and relizbility are 











is often difficult 


uilable flame scanning Fig. 4—Conventional scanner mounting 
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MOUNT 
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COUPLING 





QUARTZ ROD 


BURNER 


Fig. 5—Proposed scanning set-up 


installed at low cost and paral 


Fiber 


maintenance 


Dual rods can be 
leled 


Bundles 


optical coupling (sec 
that cle 


iffect operation 


with a simple 


be low SO ining of 


need not 


storv as we saw it demonstrated at South 


We 


1s the 
recently 


This 
bridge 
lor the 
ind report them in these page 


think it holds tremendous promise 


near future We'll naturally follow developments 


Fiber Bundles Help 


irned much 


lo 


! } rn | 
ib i De ¢ 


The basi approach muthiner 


find lifficult itions 


further and pplication im more 
through a new technology called Fiber Optics 

When hght shines on the end of a glass rod, much of 
light that enters 1s reflected m om the 
t I nd This 
fine fibers until the 
f light 


in diameter 


the 
walls 


ind 1s finally transmitted ohe 
nomenon occurs even er’ fiber 


diameter decreases to near the way ibout 
glass fiber 


acts just like a rod in ts sn ng light but is 


» microns \ 


(ht mn 


very flexible 
ecur overnight 


course this ce velopment 


Of 


(American Optical scientists tell 
ind tha 


very high quality 


fiber surface 1s required prevent leakage be 
} 


tween fibers, each ts sheathed tn hin tr 
than 


insparent jacket 
the The 


- 
95.000) 


having a lower index of refractior fiber 


wonder of this development ts that 


, 


36 


fibers have been drawn into a single bundle only 2 m1 


diameter 
transmussion through sucl 
feet so that at 


Loss in intensity of light in 
i fiber bundle is about 50) 
the i 14 ft bundle 
of initial 


ultraviolet w 


per cent in seven 
per cent 
1 and 


somewhat 


end of we would have only 25 


inirare 
be 


our intensity rransmission of 
reported to 
However test 

made by quartz rod plus |S in. of fiber 


the flame 


ave lengths s 


ethcrent in a we observed where 


flame pickup was 
could in 


le SS 


bundle we diminution of 


signal ascompared to the flame scanner alone 


Fiber Bundie-Scanner Application 


possibilities 11 
the 


offers interesting 
By 


il 
be transmitted 


Obviously the above 


fiber bundles 
the 


ete to a 


ipplying flame scanners using 
flame 


pickup 


Irom quartz 


signal may 


low 


dirt-tree 


iround corners, through ducts 


the sc in be mounted in a 


low Fiber 


with long life in 


tion where inner <¢ 


ambient temperature ition bundles 
told, function normally 
tures up to G00 F. From 600 to S00 I 
fected but the stable life 
tion in atmospheres above S00 F is 
\nother of the bundle 


second quartz rod flame pi kup i 


low 


tempera 


we ire 


operation 1s unal 


begins to decrease Opera 


not recommended 


ust fiber would be to couplk 


spare 


Coherent Fiber Bundles 


been discussing bundles of glass 


have 
the 


Thus far we 
fibers which 
The se are « illed 
gathered in an orderly 
ends are in the same relationship to each other we have a 
Coherent fiber bundl will 
startling detail. We 
the like fron 
i screened porch—the image ts reproduced by a 
dots’ of light and shadow-color trans 


random arrangement 
When 


3o that fibers 


in fibers lie in 
fibers are 


ait be th 


noonerent Oundle 


irrangement 


coneren bundle gl iSS 


transmit images with clarity of 


much viewing a rm 


found experience 


insicle 
series of small 
mission 1s excellent the face 
ol a meter 


\n application for coherent bundles that mmmediately 
’ 


Fig. 6 is a photograph of 
photographed through aherent fih und 
n viewing olf turn 

the furnace root 
expensive that ec 
that can 
the open 


of 


suggested itself was in televisi 
would seem that 
| rably 


consid 
quirements would be 


ditions It 
Olin 


could be less 


much less and 
away from 


Che cost 


reduced 


distance 


itmospl 


be located some 


eT’ tele 


iterially 


cooler, cleaner 


plications could be m by ust 


new technology unless the application develops 


we do not visualize at this writing 


Fig. 6—Meter photographed through fiber bundle 
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What Lies Ahead? 


Phe 
in what appears to be 
The 


Similarly the limitations of the new system 


basic principles have been clearly demonstrated 
great forward step in furnace 
protection mechanics of application remain to be 
worked out 


must be established Reader Devine is going ahead with 


the application of his scanning method on all four burners 
ibody Engineering, who fur 
and Com 


will be 


of his principal boiler Pe 
ind flame 


bustion Engineering, who built 


nished burners safeguard system 


the boiler inter 


installation and 
We prefer not to think of this step as a breakthrough 


to dislike that overworked 


ested observers as testing 


progre sscs 


we've come word——-but as a 


ibout by a clear 
We're 
backed by the 
Optical 


value to a 


very promising development brought 
thinking 
that Mr 
imagination 


ipproach to a nasty problem certain 


Devine's initiative and ingenuity 
American 


and perseverance ol 


scientists are going to prove of immense 


In keeping with COMBUSTION 'S 
continuing exposure of the safeguard problem, we shall 


long-suffering industry 


report further on this approach as developments occur 


Remote Control Thawing Station Helps Utility Stockpile 90,000 Tons 


Balti 
iny completed winter stock 


Despite one of the worst winters on record, the 
more Gas and Electric Cor 


piling operations at its new Charles P. Crane Station on 


schedule Stockpiling f some 90,000 tons of coal con 


tinued without interrupt through the coldest weather 
of the 
he Charles P. Crane St 


mercial 


season 


ition 1s scheduled for 


com 


operation early in the summer of 196] The 


first unit, one of four planned for this site, will cor 

some 65 tons of coal per hour under full-load operation 
\ on of the n 

automated’ of its enables 


The 


long thawing facility handles five cars at a time 


said to he one 
talled to date 
irs an hour 


man thawing stats 


company to thaw up 225-foot 


hirty-six prefabr thawing pits are so arra 


that any siz ‘ y combination of sizes 1n a five 
damagi 


rate of | 


without 
it the 


nt of the pits makes ivail 


train, « hawed efi ely 
5 mullior 
Btu per 
ible t 1 car as mu is § million hour 

This th 
cooperative 


Brooklyn 


Btu per 


Wil ion was designed and engineered 


lanufacturing Company 
Electri 
tl 


N. \ 
Company to 
Charles P 


Baltimore Gas and 


pecihc requirements ol ie 


Winter stockpil or t Station involved a thawing 
| their coal by 
of two i 


probl mm 


receiving 
barg« Station 1s one 
Jaltimore ( ystem that 
directly by 1] fecal i th 


was required 


receive « 
cold weather, thawing 
ould be dumped and the 
the stockpile 
had to be unloaded and released im 
time if den we V :voided 


The 


tributed m ibly te ckpiling the 


coal sent o1 The cars 


noth 


i re isonable leng 


hawing station that 


initial 90,000 t 


is operated frot hree remote control panels Phe oper 


ator simply ns to s‘art up the individual 


thawing pits he wis! u In the event of failure of 
power supply, shut-off is auto 


Chi feature plu remote control 


air pressure 
mat virtually 
eliminates yperators existing in some 
non-auton 
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he panels from which the pits are individually con 
trackside windbreak Phe 
first step in a thawing operation is manually igniting all 


trolled are installed on a 


pilots Che pilots remain in service as long as desired so 


that the operator will get instantaneous response trom 
iny pit he may decide to use 

Because of the large number of pits and their control 
by pushbutton operation, radiant heat can be provided 
immediately to key areas reagrdless of the makeup of the 
train Determining which pits are to be used for thaw 
ing depends on the size of the cars 


The 


car is properly positioned over the 


This 
establish 


\fter this 1s done the operator need 


operator takes his cue from the lead car 
pits to 
pomt of relerence 
only observe the position of the cars along the track and 
start up those pits that are located under areas to be 
heated jc 

This flexibility 
ind saves fuel but also avoids damage to the hopper cars 
Any 


damage by heat is not operated 


of operation not only speeds thawing 


thawing pit beneath a car section vulnerable to 
Jaltimore Gas and Ele 
it the Charles P 


pumped from the 


Hauck thawing equipment at 
is oil-fired since gas is not available 

Station No. 2 fuel oil 

plant storage tank, reaches the burners via under 


tri 


Crane site 


power 


ground pipeline Air needed for oil atomization and 


combustion is provided by low-pressure air blowers 


Each of the 36 prefabricated pits rated at | 
Btu 


> million 


per hour, contains two burners, a pilot and safety 


rhe pits have hinged, split covers that fold 
rhe « 


pits when not im use 


equipment 
back 


remain closed to protect the 


vers 
The 


individual covers 


readily during thawing operations 
burners and controls are protected by 
Use of prefabricated pits can reduce considerably the 
cost of installation of 
pits require no underground form work 
installed a railroad tie 1s 
No other alteration to the 

| 


i thawing station is planned 1 


Prefabricated 
At the time the 


from each pit 


i thawing station 


pits are removed 


location track 1s necessary 


When 


new track 


conjunction with 


is in the case of the Baltimore Gas and Electrix 


facility, ties are omitted where the thawing pits are to be 
placed 





Power for Texas 
by way of Michigan with 


a 


REPUBLIC ELECTRUNITE BOILER TUBES were fcbricated at Wickes Boiler 
Company in Soginow, Michigan, shipped to Bryan, Texas, for power 
plant installation. Strict ELECTRUNITE tolerances and production contro 
provided precise fit at job site 


REPUBLIC ELECTRUNITE BOILER TUBES 


When Wickes Boiler Company cuts and bends 
boiler tubing in Saginaw, Michigan, for installation 
in a Bryan, Texas, power plant, there is no room for 
error—every unit must fit perfectly into place. 

Wickes specified ELECTRUNITE Boiler Tubing 
for the job because of its consistently close toler- 
ances in tube thickness, roundness, concentricity, 
and ductility. 

The Bryan power plant, with a continuous 
capacity of 200,000 pounds per hour at 1,000 psi, 


utilizes ELECTRUNITE for super heater elements 
and water wells. 

Exclusive ELECTRUNITE manufacturing process 
is universally accepted by leading technical authori- 
ties, code societies, boiler and heat exchanger 
manufacturers, Federal and State committees, and 
boiler insurance requirements. 

Get the complete facts on ELECTRUNITE for boiler, 
heat exchanger, condenser, or evaporator tubing. 
Call your Republic representative, or write direct. 


FARROWTEST REJECT TABLE 





| Minor dimension | ‘Defective Area 
Thickness | of the defect | (Length, 

(B.W. Gage) | (Length or Depth) | Depth Plane) 
20 | 006” | .0025 sq. inches 
18 | 006” | 003 sq. inches 
| | 

| 
| 





16 122% of wall 003 sq. inches 
14 and 13 [2 12%% of wall 004 sq. inches 
12 and heovier | 12\A% of wall 005 sq. inches 





FARROWTEST detects and rejects not only tubing containing defects which 
completely penetrate the wall; but also tubing with defects equal to, or 
greater than, those shown in this table. For irregular defect shapes, a tube 
with defect area equal to or greater than shown above is rejectable. Where 
required, sensitivity of FARROWTEST equipment can be calibrated to reject 
defects of lesser specified area than shown in table, at extra cost. 


FARROWTEST — QUALITY YOU CAN MEASURE. Not co laboratory theory, 
not a mere inspection tool, but on exclusive production test that detects 
and rejects tubing containing defects of critical size. FARROWTEST is 
offered as an alternative to other less positive tests in accordance 
with the table above, at no extra cost 


b, REPUBLIC STEEL 


Strong, Modern, Dependable 
REPUBLIC HAS THE FEEL FOR MODERN STEEL 
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LONGITUD INE: 


UNIFORM DUCTILITY, TROUBLE-FREE BENDING AND STRETCHING 
ore assured with Republic ELECTRUNITE Boiler Tubes. Exclusive 
process ELECTRicclly-UNITEs the tube under pressure without 
additional metal. Only highest quality fict-rolled open-hearth 
steel is used. 





anew 





bow bow 


el ATOM 


TYPE "RB" BOILER—WICKES BOILER COMPANY 
18,690 sq. ft. 
6,720 sq. ft. 
- 31,800 sq. ft. 
220,000 Ib./hr. 
1,000 psi 


Boiler heating surface . . . . « « 
Waterwall heating surface . . . . 
Air heater heating surface ... . 
Maximum continuous capacity 

Design pressure ..... 
Operating pressure. . .. ‘ pore 
Total steam temperature 


REPUBLIC STEEL CORPORATION 

DEPT. A-2156 

209 EAST 13st STREET « CLEVELAND 8, OHIO 

Please send more information on the following products: 


O Republic ELECTRUNITE® Boiler Tubes 
OFARROWTEST® 


ee 





Firm 





Address. 
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By IGOR J. KARASSIK* 


Worthington Corp 


The boiler feed pump and its associated equipment 
represent a major operating and mairtenance con- 
sideration in today’s power plant. Here we run in 
question and answer form a series of clinic sessions 
on various boiler feed pump problems. The replies 
are the work of one of the topmost pump authorities 
and give specific information which we hope will prove 


valuable to our readers 


Steam Power Plant Clinic—Part XXIV 


vy bowler feed 


kac hh 


. ; 
eedwaler 


our new 150.000 b furbo erator 


(00000 I of f 
ut constant 
} 


| is 
decided oO 
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Deere 
chang uded Aydraulr 
(oupili j 


lfter the pump covered that throug 


n sight the rmanul é the re ulation by pa 


l lhe nameplate 


orifice had not Db 


l for the rating 


on the or 
recommendca operated 


al constant lsferentia 


quantity of 
speed 


operat! 


youler bum 


ANSWER 


concern over the by-pass orifices 
than ade 


ntly 


You need have no 
Actually 
operation 

Che 
sufficient flow through a boiler feed pump at 
d within the pump through the 


they are more juate for variable speed 


as you will see 


preset 


purpose ot a recirculation by pass 1s tk provide 


ill times to 
remove the heat generat 
transformation of the pump losses into heat 
Chis recirculation line leads from the pump discharge 


to some point in the svstem where this heat can be dissi 


pated for to the de 
\ by-pass onfice is located within this recirculation 


instance 1erator at the pump suc 


tion 


line and is used to take the major portion of the pressure 


differential from the pump discharge to the return of the 


In this manner. the pressure loss across 


recirculation 


* Consulting Engineer an 


40 


either open or 


V ilve wear 


which is generally 


ilve 


is nominal 


the control 
closed 
Phe size of the pressure reducing orifice ts selected so that 
the flow through the recirculating line will correspond to 


the minimum flow through the pump recommend: 


ind will not cause undue 


the manufacturer 


reconstruct some additional data on 


The recirculating by-pass 
control ilve is probably desig 
1 250 to 300 foot drop across it when it 1s wid 


Let us 
stallation 
porate a 
take 
hus, the 
ably of the 


line will 


which 


total head developed by these pumy 
leet 


order of 630i when running 


speed 

\ (M) per cent i 
boiler feed pump operating at both « 
If we 


periormance curve ol it 


pre ssure 


variable speed is shown on Fig. | issu 


temperature at full load 1s 320) F sp. gray 


the rated capacity ts 1540) gpm If 6300 feet 


119 per cent of the rated head, the latter 1s 


leet 
If the l 


svstem-head curve for your installats 


° 


an? & TOF Rareo 
4 Eee 


5 
HEAOB EFF WE OF MarED 
2 


Typical boiler feed pump performance curve, expressed in terms 
of percentage of its rated design conditions 
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at extremely reduced flows The quantity of the re 
quired by-pass flow is therefore a function of the pump 
f its design t BHP at shut-off. If 300 gpm was adequate for constant 
s will be the pressu speed operation, the required by-pass flow at variable 


speed operation n be calculated from the relatior 


Shutoi? BHP at variable speed 


Shutoff BHP at constant speed 


\ ’ 


pplying values from the curves on Fig 


Required by-pass flow 


it variable speed 


The 255 gpm that will flow through the recirculating 


dissipate th by-pass line is therefore amply in excess of that re 


sses when operating quired 


} 


in a matter of some seconds under the turbining action 
of the reverse flow and will have reversed itself before 
the motorized valve has closed entirely Still, the pro 
tection afforded to the installation by this arrangement 1s 
i bit better than nothing 
Actually, | am much in favor of motorized gate valve 
in the boiler feed pump discharges. If one is installed 
I recommend that it be closed before the motor is tripped 
out If an automatic arrangement is desired, it 1s very 
simple to install a time-delay-relay of a duration just in 
excess of the motorized valve closure time Then, when 
it is desired to bring a pump to rest, the trip switch 
starts closing the discharge valve and, after it 1s closed 
deenergizes the motor 
readily available gad; Of course, this gives no protection against an accidental 
speed indicators of ; motor trip-out jut if pump speed indication 1s also 
ur boiler feed pumps ny | » provide an impulse to start closing the gate 
provided with a contact  \ definite improvement in protection will be 
or even that it has fallen to 
some 30% ¢ ; frat ind, therefore, that the purmy ‘ in mind that proper relay sequence is necessary 
is coming to res 0 reverse operation, that is when the pump is 
course he proble now 1s what to do with this d Either the motorized valve must be capable 
valve is motorized, the of being opened even at reduced speed when the pump ts 


! 


impulse be appli energize this valve and close ming up from rest, or the valve must be left closed 
e trom 20) to 40 seconds to until the pump comes up to full speed Remember that 

It 1s possible, therefore if the pump is properly protected by an automatic re 

iergized and the check circulation by-pass, there is no danger in operating it 


yme to a full stop iwainst a closed gate valve 


Ash Removal Problem Solved 


step in the gener: flushing svstem \ secondary, but equally serious prob 
installation as larg lem, 1s the shock of the water hammer due to pressure 
Cleveland Electri built up suddenly when the valve is closed Phis 

of ash accumulate closing action has proved costly in lost production time 
frequently and thoroughly maintenance time and the frequent replacement of 
to ensure continued effi broken valves since the original valve was unable to 


of the boiler Ashe withstand the water hammer, the pressure of which 
ind this is done by flush sometimes reached as high as 9) psi 

accumulation of about 1/ Republic Manufacturing Company was called in to 

i new design that would solve these problems 

Erie, through it did with a 3-way, 3-in. rubber faced plug with 300 

proce si flanges made of a high tensile, semi-steel casting 


unt of sand keyed toa steel stem or shaft rhis design has now com 


through the piled enough experience to indicate its soundnes 
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Economic Improvements of a Combined Cycle 
Plant Over a Conventional Steam Cycle Plant’ 


By H. J. PETERSEN 


United Engineers & Constructors Inc 
and 


J. O. STEPHENS 


wporation 


W estinghouse Electric 


OO iS,700 kw 
requiring 
the sam 
nediate essure urbit ind it of 3,900,000 Ib per 
} , , — heat rate 1s S666 Btu per kwhr 
f 206 Btu per kwh 


pressure 
nventional cycle 


ith « ich \ pT i! ul ! 
| ' ’ , Che principal re 
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rrie 

i feedw iter Sor LOT this 

rs except the deaer the the 

lowest 7 h ing turbine is a function of 
is represented 


the neck 5 st | ] tw ‘ I l 
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it the stack 
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1—Heat balance diagram is sketched ovt for the conventional cycle used as the basis of comparison 
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ROCKWELL-REPUBLIC 


V-5 gauges combine small size 
with big-gauge readability 


TRY THIS : Automation Boiler Operation. 
“CUTOUT TEST" v t , 10. 82 


For a true demonstration 
of the readability of Rock 
well-Republic V-5 gauges, 
cut out the actual-size photo 
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005 ml 
OXYGEN 


“GUARANTEED | | 


by 

this new 
Permiutit’* 
Tray 
Deaerator 


The picture above illustrates the new 
Permutit Deaerator 


guarantesc d to reduce 


whi h iS 
005 


Tray 
oxygen to 
ml/l, or less, and to remove all the 
tree CO 

This sectioned illustration shows the 
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final 
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These and the other design aspects 
of the Permutit Tray Deaerator enabk 
that youll 
with a less 
liter of 
no titratable free CO 


is to give you a guarantes 


always get feedwater 
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Deaerator. Send for a copy 


Dept. CO-6) 


containing information on 
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Permutit Division 
50 West 44th Street, New York 36 
N. Y. In Canada, The Permutit Com 
pany of Canada, Ltd., 207 Queen’s 
Quay West, Toronto 1, Ontario 





*FLUIDICS is the Pfaudler Permutit 

program that integrates knowledge, 
equipment and experience in soly- 
ing problems iavelinn fluids 











PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS. 


..the science of fluid processes 
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Prorecnon 


that helps you to avoid 
water level accidents 


What Reliance Levalarms can do for you: 


1. operate alarms — low or high water level. 
2. actuate fuel cut-out — single or dual. 
3. control pumps — start and stop. 


Both low and high liquid levels in boilers and 
various tanks and vessels need “watch-dog”’ service, 
as you know. Reliance Levalarms help maintain 
control by signalling dangerous conditions or by 
actually motivating fuel cut-outs, pumps, etc. 


Illustration above shows Levalarm EA-15R on a 
water column. It can serve as fuel cut-out, or cut- 
out and alarm. Under the cap on top of the column 
are terminals of electrodes that extend into the 
column. They form a Levalarm capable of handling 
a combination of duties such as listed above. 
Other members of the valuable “Levalarm Family” 
are shown at right. Ask for more complete informa- 
tion on these versatile devices that insure positive, 
economical warnings and control. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue + Cleveland 3, Ohio 


Reliance 


EA-7 
float -actuated ewitch; 
low and high alarm 


EA.-100P, 
float and electrodes; 
single or dual fuel cut-out 


EA-101, 
electrode; alarms, fuel 
cut-out or pump control. 


BOILER SAFETY 
DEVICES 
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New Ideas On Dust And Fume Control 

















New Products: 
John Wood Improved Cyclone Collector 


New collector tube and inlet vane designs in the John Wood Cyclone 
Collector result in sharply increased operating efficiency. These im- 
provements enable the John Wood engineered equipment to provide 
the uniform gas flow to each cyclone and to assure the high centrif- 
ugal force necessary to remove even the smallest particle sizes. 


All steel construction and 9” diameter cast tubes and vanes mean 
high resistance to high temperatures and severe abrasion. A full 
range of special ca ting materia meets even the most severe require- 
ments. John Wood Cyclone Collectors are compactly designed and 
simple to install. Several duct connections and a wide variety of tube 
arrangements are available to handle gas volumes up to several 
hundred thousand CFM. 


New Engineering: The complete line of John Wood equipment also 
includes Flooded-Bed Scrubbers, Venturi Scrubbers, Involute Cy- 
clones, Fabric Filters and combination units. Extensive John Wood 
laboratories are available for advanced research on your air pollu- 
tion problems. 


New Service: John Wood Air Pollution Control is fully programmed 
from analysis of existing conditions to equipment installation. Fre 
quently economies result that make the installation self-liquidating 
through lower maintenance and replacement costs. 


Write for ¢ nginecring assistance or specific product information. An 
air pollution preliminary analysis kit is available without obligation. 


AIR POLLUTION CONTROL DIVISION 


JOHN WOOD COMPANY 


10 NICOLET AVENUE FLORHAM PARK, N. J. TUcker 7-3200 
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RETURN LINE CORROSION 
MUST BE STOPPED! 


Unheeded build-up of corrosion products and corrosion can 
shorten return condensate pipe life by years... multiply 
maintenance and replacement costs drastically. 
Bird-Archer Amine Treatments, both filming and neutral- 
izing, check severe return line corrosion easily, effectively, 
and economically. After two years of Amine Treatment, a 
Massachusetts power plant making over 250,000 lb. of steam 
per day, enthusiastically reports a 75% reduction in piping 
replacements with the use of only 2 or 3 lb. of Amine 
Treatment daily. 

Return line corrosion must be stopped, and can be stopped. 
Write for Bulletin CP100 and the name of the Bird-Archer 
Service Engineer nearest you. 


BiIRD-ARCHER 
WATER TREATING CONSULTANTS 


The BIRD-ARCHER Company. 4337 N. American St., Phila. 40, Pa / New York « Chicago 


The BiIRD-ARCHERCO. of California, 415 Brannan St., San Francisco « Offices in Canada and Mexico 
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FOR CONVENTIONAL 
POWER PLANTS 


You ma know that some of the new 


fantast« uper-critical om through 


power plant boilers use claborate conden 
aate-acavenging demineralizers since 
1951. } veoverT IWT has supplied es 
r but higt effective and econom 

d mizers for condensat scaveng 


ing ft var conventional pow 


Improve nt in conductivity and silica 
in the b r iter and a corresponding 
ue n blowdown. Initial in 


want nd rating te ar lest 


t \ thon con 
ting f pare Mixed-Bed De-lon 
hipped fu 
rascmbled i my t package 


ind instru 


iwTt 
Your nearest IWT Representative is 
equipped by experience to advise you well 
not only in the possible applications of 
these condensate scavengers, but also 
with respect to many other water-treat 


ment problems 








ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St., New York 17, NY 
CANADIAN DIST. : Purnps & Softeners, Lid., London, Ont 













Puy 


@ Longer Service Life 
@ Lower Maintenance Costs 


© Saving Installation Time 
© Smaller Inventory of Refractories 


R&I, pioneer and a leading pro- 
ducer of castable refractories, offers 


MOLDIT. 


With Moldit—mixed as ordinary 
concrete—you pour, cast or gun 
your own refractories in any size 
and shape, fast. There's no ram- 
ming or pounding. No high-cost 
inventory of special shapes to main- 


tain. 


MOLDIT LASTS—outlasts the rest. 
It's stronger, more resistant to ther- 
mal shock and abrasion, impervious 
to moisture. Plant after plant re- 
ports reductions of as much as 
90% in repair and maintenance 


costs when Moldit Castables replace 


other refractories. 








Ashpit of iarge coal-fired boiler completely 
“gunned” with R&I Moldit. Records show 
not a single repair required in 1! years of 
constant service 





Gunning a 5%” thickness of Moldit Chrome 
Refractory on a boiler floor for maximum 
Such floors have 


resistance to molten sicg 
been in service for 6 to 7 years without 


a failure 


FOR EVERY REQUIREMENT 


There ore Moldit Refractory and Inwiating 
Refroctory Cements for all requirements 


Send for catalog on Moldit Castables 
Also get the story on R&! Super #3000, the 


truly “‘“wonder"’ refroctory bonding mortor 


REFRACTORY & INSULATION CORP. 


124 WALL STREET * NEW YORK 65, N. Y. 

Soles Offices ond Warehouses: Chicago, Ill.; Cleveland, Ohio; 

Buffalo, N. Y.; Pittsburgh, Pa.; Detroit, Mich.; Birmingham, Ala.; 
Huntington, W..Va.; Bryn Mawr, Pa.;* Westfield, N. J.* 


Monvufacturers of | 





*Soles office only 





Costoble and Bonding Refractories; FURNACE BLOK; 
Blonkets, Block, Plastic and Fill Insulotions 
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Burner flame on? 


New FLAMON- 
Detector 


can help you be sure! 


Properly installed, the FLAMON Detector responds 
only to the flame it surveys. Glowing refractories 
or flames from adjacent burners —do not produce 
false signals. Positive monitoring of each burner is 
assured. Absence or failure of flame is sensed and 
accurately signaled—and transmitted to control aux- 
without use of externa! relays or amplifiers. 
Key to automation . . . the FLAMON Detector 
provides the key to reliable automatic light-off 
and shutdown. 


iliaries 


Provides wide temperature range .. . the FLAMON 
Detector can be used in ambient temperatures from 


A l672 


Two FLAMON Detectors installed for inde 
pendent monitoring of main burner flame 
and pilot flame of a gas-fired boiler 


—20 to 150°F. Flame-sensing element withstands 
temperatures up to 500°F. 
Allows easy inspection . . . quick-disconnect, key- 
hole mounting simplifies checking of lens condition 
and detector alignment. 
Simple, solid-state circuitry . . . the FLAMON 
Detector unit contains only 10 components. 
Weatherproof construction . . . design of Bailey unit 
makes it suitable for outdoor installation. 

Your local Bailey Engineer can give you a dem- 
onstration of the FLAMON Detector. Call him, 
or write Cleveland. 


Instruments and controls for power and process 


BAILEY METER COMPANY 
1025 IVANHOE ROAD + CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreal 








er powders c 
balled sheets which can be removec 


high-pressure boilers by the M-71 treatr 


M-71 REMOVES 
THESE COPPER 
TROUBLEMAKERS 
FROM BOILERS, FAST! 


DOW INDUSTRIAL SERVICE . 
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